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Prospects and Challenges 
of Timber Trucking in a Changing 
Operational Environment in Finland
Jukka Malinen, Ville Nousiainen, Kari Palojärvi, Teijo Palander
Abstract
The objective was to study how entrepreneurs taking care of the transport of wood perceive the 
current challenges in the operating environment and reflect these challenges in the changing 
climate. The data was collected in spring 2012 by mail questionnaire, which was answered by 
a total of 86 entrepreneurs giving a response rate of 19.1%. According to the respondents, the 
most debilitating factors in the changing infrastructure in future will be the challenges of the 
low volume road network, especially winter maintenance including removing snow and ice 
and preventing slippery conditions. The entrepreneurs were concerned about labour costs 
caused by a possible shortage of skilled drivers. The main problem concerning Information and 
Communication Technology (ICT) in timber trucking logistics is the inability to use one ICT 
system for two or more clients, which leads to problems in handling multiple clients. Almost 
all respondents agreed that timber trucking enterprises are too dependent on clients’ ICT 
systems.
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narrow	and	sometimes	inadequate	forest	roads.	The	






















industry	 is	 transported	 to	 the	mill	by	1	700	 trucks	
(Finnish	statistical...	2012).	The	remaining	24%	is	trans-
ported	to	the	mill	either	by	train	or	waterways,	al-














load,	 the	 trucks	 are	designed	 to	operate	on	public	
roads and to work under demanding conditions on 
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curement organisation signs haulage contracts with 
fewer	entrepreneurs,	each	responsible	for	a	larger	area	
(Palander	et	al.	2012).	These	contracts	include	tasks,	



































agement system for cut-to-length roundwood harvest-
ing	and	trucking.	In	the	system,	costs	are	traced	to	































meaning stricter limits than for waters in southern Eu-
rope.	Furthermore,	 in	Finland,	 the	 increase	 in	gross	
weight	has	been	justified	by	the	smaller	stress	on	the	
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affect	 road	 transport	 (Saarelainen	 and	Makkonen	
2007):	temperature,	rain	and	wind.	Low	(or	high)	tem-
perature,	rainstorms,	increasing	average	rainfall	and	
violent	winds	cause	disturbance	 in	 road	 transport,	











will	 be	 unfavourable	 (Tiehallinto	 2009).	 Climate	
change	will	 affect	different	parts	of	Finland	differ-
ently.	For	 instance,	anti-icing	and	de-icing	will	de-










infrastructure and logistic chain as a whole are under 
consideration.
































the	 least	 being	 4	 hours	 per	week	 and	 the	 greatest	
105	hours.	There	were	no	statistically	significant	dif-












sition of a data covariance matrix and the results are 
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Table 1 Attitudes of entrepreneurs towards the infrastructure of timber trucking by the geographical location of their enterprise. 1 »Not at all 










av s av s av s av s av s
Winter maintenance (incl. removing of snow and ice and slip prevention) 4.6 0.7 4.3 1.0 4.4 0.9 4.4 0.6 4.44 0.85
Dimensions and condition of storage areas and intersections (B – C*) 4.0 0.8 4.3 0.8 3.9 0.7 4.2 0.7 4.05 0.80
Condition and sizing of passing points and turning places (C – D*) 4.1 0.9 4.1 0.9 3.7 0.8 4.3 0.8 4.01 0.89
Bearing capacity of roads (year – around) 3.9 0.7 4.1 0.8 4.0 1.0 4.0 1.0 3.99 0.86
Proportion of multi-source loads 3.7 1.2 4.0 1.2 3.8 0.9 4.2 0.9 3.89 1.06
Frost-damaged roads (incl. spring and autumn damages) 3.9 0.7 3.9 0.8 3.9 1.1 3.8 0.9 3.88 0.89
Condition of road surface 3.7 0.7 3.8 1.0 3.9 1.0 3.7 0.9 3.80 0.91
Grading of road surface 3.7 1.4 3.8 1.1 3.8 1.3 3.8 1.3 3.78 1.25
Terminal operations at pulp and paper mills 3.9 0.9 3.7 1.0 3.8 0.9 3.7 0.9 3.76 0.90
Terminal operations at sawmills 3.9 1.2 3.7 0.9 3.6 1.1 3.6 1.0 3.71 1.06
Roundwood stacks and loading conditions 3.7 1.1 3.7 1.1 3.3 1.1 3.6 0.6 3.56 1.03
Slopes and curves at forest roads 3.3 1.1 3.3 1.2 3.6 0.9 4.0 1.1 3.52 1.08
Condition of bridges, tunnels and pipe culverts (C – D*) 3.4 1.0 3.5 1.1 3.3 0.9 4.0 1.1 3.48 1.02
Proportion of driving empty (B – D**) 3.3 1.2 3.6 1.1 3.3 1.1 3.8 1.1 3.46 1.14
Particularly small roundwood lots 3.5 0.9 3.1 0.9 3.5 1.0 3.9 0.8 3.45 0.95
Other road maintenance (removing of stones, repairs of damages) 3.3 1.0 3.5 1.0 3.4 0.8 3.6 1.1 3.42 0.93
Sizing of terminals and loading points for short-term storing (A – D*, B – C*, C – D**) 3.5 0.9 3.0 1.2 3.8 1.0 2.6 1.1 3.37 1.10
Possibilities for intermediate storage of roundwood 3.4 1.1 3.1 1.2 3.4 1.0 3.0 0.8 3.25 1.04
Hot shot hauling of roundwood by truck to trailer (A – D*) 3.0 1.1 3.1 1.1 3.3 1.2 3.9 0.9 3.24 1.11
Clearing of roadside coppice (A – B*) 2.7 0.9 3.5 1.2 3.0 1.1 3.3 1.4 3.09 1.13
Parking and rest areas 3.0 1.1 2.5 1.2 3.0 1.1 2.8 1.2 2.84 1.15
Terminal operations for railway transportation (A – D**) 3.2 1.0 2.6 1.1 2.8 1.3 2.1 0.8 2.76 1.16
Other terminal operations (A – D*, B – D*, C – D*) 2.8 1.0 2.7 1.1 3.0 1.2 1.9 0.8 2.70 1.12
Roundwood rafting terminals (A – B*, A – D*, B – C**, C – D*) 2.2 1.3 1.6 1.1 2.5 1.2 1.2 0.6 2.01 1.21
* p < 0.05; ** p < 0.01; *** p < 0.001, Mann-Whitney U-test
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All	 variables	within	 the	 twelve	most	 important	
variables	were	considered	to	have	a	great	effect	on	the	
operating	environment	of	timber	trucking	(Table	1).	
Table 2 Varimax rotated factor matrix for the PCA of the variables depicting the attitudes of entrepreneurs towards the infrastructure of 
timber trucking
PC1 PC2 PC3
Winter maintenance (incl. removing of snow and ice and slippery prevention) .728 – –
Condition of bridges, tunnels and pipe culverts .717 – –
Dimensions and condition of storage areas and intersections .707 – –
Grading of road surface .681 – –
Condition of road surface .662 – –
Bearing capacity of roads (year-around) .631 – –
Other road maintenance (removing of stones, repairs of damages) .617 – –
Condition and sizing of passing points and turning places .566 – –
Slopes and curves at forest roads .547 – –
Frost-damaged roads (incl. spring and autumn damages) .539 – –
Roundwood rafting terminals – .765 –
Sizing of terminals and loading points for short-term storing – .716 –
Terminal operations for railway transportation – .681 –
Parking and rest areas .488 .638 –
Terminal operations at pulp and paper mills – .594 –
Terminal operations at sawmills – .586 –
Possibilities for intermediate storage of roundwood .445 .566 –
Particularly small roundwood lots – – .809
Hot shot hauling of roundwood by truck to trailer – – .787
Proportion of multi-source loads – – .606
Roundwood stacks and loading conditions – – .586
Extraction sums of squared loadings 5.672 2.362 2.176
Coefficient of determination (%) 31.54 13.12 12.08
Cronbach’s alpha 0.83 0.839 0.746
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structure factor was dimensions and the condition of 
storage	areas	and	intersections.	This,	as	well	as	the	








































tween	 timber	 trucking	 enterprises	 and	 learning	
institutes	is	not	working	properly.




ment.	Attitudes	were	 neutral	 towards	most	 of	 the	
claims,	especially	towards	claims	concerning	the	op-
Table 3 Attitudes of entrepreneurs towards variables describing the availability of manpower by the size of the company. 1 »Not at all influ-








av s av s av s av s
Possible labour shortage increases salary and transportation costs 4.2 0.7 3.9 1.1 4.0 1.0 4.1 0.9
Most of the current drivers are retiring in the next few years (A – C*) 4.1 0.9 3.6 1.1 3.4 1.2 3.7 1.1
Employees are committed to the enterprise and timber trucking (A – C**) 3.3 1.0 3.1 0.9 3.9 0.7 3.4 0.9
I’m aware of how the process of succession is conducted 3.2 1.5 3.4 1.5 2.8 1.5 3.1 1.5
Induction for new employees is a planned process in my enterprise 2.9 1.1 2.9 0.8 3.1 0.8 3.0 1.0
Succession will be topical in the coming years 2.8 1.7 2.7 1.7 2.4 1.4 2.6 1.6
Co-operation between enterprises and learning institutions is working well (A – -C*) 2.6 0.7 2.2 0.7 2.2 0.9 2.4 0.8
Young persons are interested in timber trucking 2.4 0.9 2.1 0.9 2.4 1.1 2.3 1.0
Strengthened operations and larger size enterprises will help labour shortage 2.3 0.9 2.2 1.0 2.2 0.9 2.2 0.9
* p < 0.05; ** p < 0.01; *** p < 0.001 Mann-Whitney U-test
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the dimensions and condition of low volume roads 
and	seasonal	problems	such	as	year-around	bearing	
capacity	and	frost-damaged	road	were	raised,	winter	




















Table 4 Attitudes of entrepreneurs towards ICT systems of logistics used in operational management by the size of the company. 1 »Strongly 








av s av s av s av s
Entrepreneurs are completely dependent on clients’ ICT systems 4.2 1.0 4.2 0.8 4.0 1.0 4.2 1.0
ICT has improved possibilities to serve customers (B – C*) 3.8 1.0 3.5 0.9 4.1 0.9 3.8 1.0
ICT has improved the management and execution of timber trucking (B – C*) 3.6 0.8 3.2 0.9 3.8 1.0 3.5 0.9
Employees demand more education regarding ICT systems 3.6 0.9 3.2 1.1 3.4 1.0 3.5 1.0
Profitability of ICT system investments includes uncertainty 3.5 1.1 3.8 1.1 3.4 0.8 3.5 1.0
ICT systems overly dominating the drivers’ work 3.2 1.2 3.4 1.3 3.4 1.0 3.3 1.1
ICT supports extended responsibility of entrepreneurship 3.2 0.9 3.6 0.9 3.2 0.8 3.3 0.9
Current ICT systems are adequate for the required working efficiency 3.3 1.0 3.4 1.0 3.1 1.0 3.3 1.0
Helpdesk operations help me when needed 3.1 1.3 3.1 1.1 3.3 1.1 3.2 1.2
Management of operations works well with current ICT systems 3.2 1.1 3.1 1.2 3.0 1.0 3.1 1.1
Information exchange routes between prime- and subcontractors are sufficient 3.1 0.8 2.9 1.0 3.0 0.8 3.0 0.8
ICT has decreased the number of human mistakes (A – B*) 3.2 1.0 2.7 0.8 3.0 1.0 3.0 0.9
Current ICT systems are adequate for different clients 2.8 1.1 2.9 1.2 3.2 1.0 2.9 1.1
Tailored ICT systems are available 2.8 0.9 2.8 1.0 2.9 0.9 2.8 0.9
The ICT system used by my enterprise is insufficient 2.6 1.1 2.5 1.3 2.7 1.0 2.6 1.1
ICT has reduced the costs 2.7 1.2 2.4 1.1 2.6 0.9 2.6 1.1
I demand more ICT for my everyday routines 2.1 0.9 1.9 0.8 2.1 1.0 2.1 0.9
ICT systems are compatible with different operators 2.2 1.1 1.9 0.8 2.1 1.1 2.1 1.0
* p < 0.05; ** p < 0.01; *** p < 0.001 Mann-Whitney U-test
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and	 some	of	 the	 roads	 are	 so	 called	winter	 roads,	
which are designed to access harvesting sites in loca-
tions	where	it	is	not	profitable	to	build	a	summer	road,	











on roundwood and energy wood harvesting and haul-
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trucking	logistic	chain	together	with	their	clients.	En-
trepreneurs	also	want	ICT	systems	that	can	be	used	
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